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SPACE SHUTTLE ABORT SEPARATION

PRESSURE INVESTIGATION

By D. A. Love, etc.

SUMMARY

This report presents pressure data obtained from a joint Langley Research
Center (LaRC)/Marshall Space Flight Center (MSFC) Space Shuttle abort stage
separation wind tunnel test. The .00556 scale models of the McDonnell-Douglas
orbiter and booster configurations were tested in proximity in Tunnel A of the
Von Karman Facility (VKF), Arnold Engineering Development Center (AEDC) during
the time period of July 22 to July 27, 1971. Data were obtained for nominal
Mach numbers of 5.0, 3.0, and 2.0 and nominal Reynolds numbers of 1.09, 1.60,
and 1.74 million per foot, respectively. Pressure data were obtained for the
booster upper surface and orbiter lower surface at angles of attack of -10 °, -5,
0, 5, and 100° for zero degrees sideslip. For the complete pressure tap layout
refer to figures 1 and 2 and tables II and III. The models were tested at inci-
dence angles of 0 and 5° for several separation distances and power conditions.
Plug nozzles utilizing air were used to simulate booster and orbiter plumes at
various altitudes along a nominal ascent trajectory. Powered conditions were
100, 50, and 0 percent of full power for the orbiter and 100, 50 and 0 percent
of full power for the booster. Data were also obtained with the booster canard
off in close proximity.

Plotted data for this test will be published under one data report number
(DMS-DR-1174) with six volumes as described below:

Volume Description

I (Parts A & B) Mach Number 5 Booster Pressure Data

II (Parts A & B) Mach Number 5 Orbiter Pressure Data

III Mach Number 3 Booster Pressure Data

IV Mach Number 3 Orbiter Pressure Data

V Mach Number 2 Booster Pressure Data

VI Mach Number 2 Orbiter Pressure Data

2



NOMENCLATURE

AEDC STS 1163

SADSAC
SYMBOL SYMBOL DEFINITION

a Speed of sound; m/sec, ft/sec

b/2 Vehicle wing semi-span; in.

c Local airfoil chord; in.

c.g. Center of gravity

CP CP Pressure coefficient, Pi - P-
q

L L Body length; in.

MO MACH Free stream mach number; V/a

PI Local static pressure; psia

PO Free stream total pressure; psia

PM Free stream static pressure; psia

q Dynamic pressure; psi

RN/L RN/L Unit Reynolds number; per foot

To Freestream total temperature, O F

V Velocity; m/sec, ft/sec

x Distance from vehicle nose; in.

x/c X/C Local chord position

x/L X/L Longitudinal position

y Distance from lateral centerline, in.

y/b/2 Y/B Local semi-span position

3



NOMENCLATURE (Continued)

AEDC STS 1163

SADSAC
SYMBOL SYMBOL DEFINITION

a~B ~ ALPHAB Booster angle of attack; degrees

ao ALPHAp Orbiter angle of attack; degrees

Cti ~ ALPHAI Incidence angle between the orbiter and

booster, ai = a
0

- aB; degrees

(: ~ BETA Angle of sideslip; degrees

0 THETA Angle measured from vehicle top center-
line; degrees

PWRB BSTPOW Booster power, percent of full thrust

PWRO ORBP0W Orbiter power, percent of full thrust

X/L
B

DELTAX Distance between the c.g. of the orbiter
and booster measured parallel to the
longitudinal axis of the booster, positive
when the orbiter c.g. is forward of the
booster c.g., the distance has been norma-
lized with respect to the booster fuselage
length (16.184 inches)

Z/LB DELTAZ Distance between the c.g. of the orbiter
and booster measured normal to the
longitudinal axis of the booster, positive
when the orbiter c.g. is above the booster
c.g., the distance has been normalized
with respect to the booster fuselage length
(16.184 inches)

4



CONFIGURATIONS INVESTIGATED

The two configurations tested were the MDAC orbiter and booster, figures
3 and 4 respectively. The orbiter is basically the configuration illustrated
on MDAC drawing number 255BJ0050. Modifications made on the orbiter to allow
for installation of the nozzle assembly are shown in figure 3.

The booster configuration is basically the configuration designated 19A
by MDAC (drawing number 256-19-0001). The body, wing, and canard of the
booster model are that of configuration 19A except that the body does not have
a base flare or boattail, figure 4. The vertical tails are those which were
designed for the configuration designated 17 (drawing number 256-17-001).

Dimensional data for both vehicles are shown in Table IV. Figures 7, 8,
and 9 are photographs showing both models and models with associated separa-
tion hardware. Figures 8 and 9 also show the trip strip installation. For
Mach 5 a grit size of #26 was utilized.

5



NOZZLE CALIBRATION

Two plug nozzle systems were designed and fabricated to simulate the
rocket exhause plume emitting from the booster and orbiter main propulsion
systems during the staging. Each nozzle was designed based on the gasdynamic
simulation parameters established in Ref. 1. A variable area ratio capability
was incorporated into both nozzle systems to permit the proper gasdynamic
simulation of the full scale rocket exhause plume at the various trajectory
conditions of interest. Photographs of the nozzle hardware are shown in
figures 10, 11 and 12.

Nozzle Calibration Test Objectives

The objectives of the nozzle calibration test were:

o Establish, experimentally, nozzle performance characteristics
for the range of area ratio settings to be used with the booster
and orbiter nozzles, respectively.

o Establish the degree of plume simulation obtained with the booster
and orbiter nozzles, respectively.

o Establish a curve (based on experimental results) of nozzle exit
conditions as a function of nozzle area ratio setting.

Nozzle Calibration

Calibration testing of the booster and orbiter plug nozzles was accom-
plished in Tunnel C of the Arnold Engineering Development Center's Von Karmon
Gas Dynamics Facility. The nozzles were tested individually at a series of area
ratio settings. Nozzle operating conditions (chamber pressure, PoJ; and chamber
temperature, ToJ) were maintained in a range compatible with the abort staging
test conditions. A quiescent low pressure, Pb, condition was maintained in the
test cell. Data recorded at each area ratio setting included: optical data to
determine plume shapes; static pressure measurements on the sting surface at
the nozzle exit; nozzle mass flow measurements; and pitot pressure surveys in
the plume at several locations downstream of the nozzle exit plane. The various
test parameters sampled at each setting were correlated during the data evalu-
ation to establish actual nozzle performance characteristics.

In a parallel effort, analytical solutions of the nozzle flow field and asso-
ciated plume were generated for various area ratio settings of the booster and
orbiter models. A method of characteristics solution employing real gas thermo-
dynamic data for air was utilized in the calculations. Analytical results for
each area ratio setting included: plume shape; static pressure distribution

6



NOZZLE CALIBRATION
(Continued)

along sting surface; and plots of constant Mach number and constant pitot pres-
sure contours in the plume flow field. These results formed a baseline for
evaluating the experimentally measured performance of the plug nozzles.

A detailed evaluation of the calibration test results has been prepared
and presented in Reference 2. Included in this reference are curves relating
experimentally measured nozzle performance to nozzle area ratio settings for
both booster and orbiter. These curves were utilized to set the correct nozzle
area ratio for exhaust plume gasdynamic simulations during the test.

7



TEST PROCEDURE

Abort staging was simulated by movement of the orbiter model through
a matrix of points in the booster model flow field. Vertical and axial
translation of the orbiter model was provided by an electrically driven
remotely controlled positioning mechanism. The general arrangement of the
models in the tunnel is shown in figure 5. The orbiter positioning mecha-
nism and the booster model support were attached to the wind tunnel angle
of attack system which provided ±10-degree angle of attack variation for
the booster-orbiter combination. Incidence angle variation was provided
by manual adjustment of the orbiter sting.

The orbiter positioning mechanism provided axial translation of approxi-
mately 17 inches and vertical translation of approximately 15 inches with
respect to the booster. An automatic control system allowed a series of
positions to be programmed prior to a test run. The control system had pro-
visions for 25 different X-positions and 25 different Z-positions. For these
tests, however, only a maximum of 6 X-positions and 5 Z-positions were uti-
lized. All X and Z positions except the first and last could be switched
in or out of the matrix as desired.

The automatic positioning mechanism was utilized in the pitch pause mode
for this test. Pressure data was obtained at pre-selected angles of attack
for a given relative position after which the automatic mechanism advanced
to the next matrix position. The entire matrix was covered in this manner.

Plume simulation was provided by a single torodial nozzle in each model.
The nozzles were designed with variable area ratio capability to permit proper
simulation of the full-scale rocket plume at the various trajectory conditions
of interest. Pretest calibration of the nozzles was used to correlate area
ratio settings with measured plume shapes, nozzle mass flow, and nozzle exit
static pressure. Air heated to approximately lOO°F was supplied to the nozzles,
and separate controls for the booster and orbiter supplies were provided.

8



TEST FACILITY DESCRIPTION

Tunnel A is a continuous, closed-circuit, variable density wind tunnel
with fin automatically driven flexible-plate-type nozzle and a 40- by 40-inch
test section. The tunnel can be operated at Mach numbers from 1.5 to 6 at
maximum stagnation pressures from 29 to 200 psia, respectively, and stagnation
temperatures up to 750°R (Mo = 6). Minimum operating pressures range from
about one-tenth to one-twentieth of the maximum at each Mach number. For a
more comprehensive description of Tunnel A, see Reference 3.

9



DATA REDUCTION

The DELTAX and DELTAZ distances were referenced to nominal center of
gravity locations on the orbiter and booster and to the booster body axis
system. The nominal c.g. for the orbiter was located 4.917 inches aft of
the nose, on the orbiter lateral centerline, and 1.390 inches below the top
fuselage surface. Nominal c.g. for the booster was 7.528 inches aft of the
model nose, on the booster lateral centerline, and 1.194 inches above the
bottom fuselage surface. As illustrated in figure 6, the DELTAX distance is,
then, parallel to the longitudinal axis of the booster and between the nomi-
nal center of gravity points on the orbiter and booster. The DELTAZ is per-
pendicular to the longitudinal axis of the booster and is the distance be-
tween the center of gravity points on the orbiter and booster. Values for
DELTAX and DELTAZ are positive when the orbiter c.g. is forward and above
the booster c.g. Both DELTAX and DELTAZ were normalized using the booster
fuselage length of 16.184 inches.

10
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TABLE II

ORBITER PRESSURE TAP LOCATIONS

Tap TAP LOCATION Tap TAP LOCATION
No. (x/L)o0 (y/b/2) Surface No. (x/L)o (y/b/2) Surface

1 0 0 Lower Body 28 .498 .231 Lower Body

2 .019 29 .586

3 .066 30 .674

4 .145 31 .76Z

5 .233 32 .854

6 .321 33 .944 

7 .409 34 .674 .400 Lower Wing

8 .498 35 .762

9 .586 36 .854

10 .676 37 .942 

11 .765 38 .764 .569

12 .854 39 .854

13 .943 40 .942

14 .981 41 .852 .738

15 .149 .077 42 .942 1
16 .233 43 0 Upper Base

17 .321 44 .138 Lower Base

18 .409 45 .981 -.007 Upper Wing

19 .498 46 .981 .289

20 .586 47 .939

25 .233 .191 48 .851 

26 .321 .221 49 .981 .400

Z7 .409 .231 50 .939 

x = Distance from orbiter nose

y = Distance from orbiter centerline

L = Orbiter length 27.153 cm (10.690 in.)

b/Z = Orbiter wing semi-span 8.255 cm (3.2 50 in.)
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TABLE III

BOOSTER PRESSURE TAP LOCATIONS

Tap _ TAP LOCATION Tap TAP LOCATION
No. (x/L)B (y/b,/Z)B Surface No. (x/L)B I (y/b/2)B Surface

~~~~i It i -i i , u I , II .

.004

.014

.025

.062

.120

.181

.243

.305

.366

.490

.613

.737

.799

.859

.921

.983

.062

.120

.181

.243

.309

.371

.494

.618

.741

.803

.851

.896

.942

0

.018

.037

.046

.
.220

Body q,,0 =00

I

Nose

Body,

Section

0r=9
0 =90°0

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

93

94

95

96

97

98

99

100

.243

.305

.367

.490

.613

.737

.798

.860

.921

.983

.062

.124

.185

.247

.309

.371

.494

.618

.741

.988

.998

J r

.803

.865

.927

.988

.092

.155

.220

0

I

.193

-. 193

0

x = Distance from booster nose

y = Distance from booster centerline

L = Booster length 41.107 cm (16.184 in.)

b/2 = Booster semi-span 13.805 cm(5.435 in.)

16

Body, 0 = 24°

Body,
=4f

,0 =45°

Body, 0 = 90 °

Base, 0 = 0 °

90 °

270 °

180 °

Body, 0 = 180

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

I



TABLE III (Continued)

BOOSTER PRESSURE TAP LOCATIONS

Tap _ TAP LOCATION Tap TAP LOCATION
No. (x/c)B (y/b /2)

B
Surface No. I (x/c)

B
(y/b /2)B Surface

53 .098 .221 Upper Wing 71 .718 .635 Upper Wing

54 .320 I 72 .926 

55 .542 73 .066 .773

56 .763 74 .275

57 .985 75 .484

58 .101 .359 76 .696
59 .320 77 .896 
60 .542 83 .195 .565 Upper Canard

61 .762 84 .716

62 .970 f 85 .195 .879

63 .103 , .497 86 .716 t
64 .319 87 .514 .230 Lower Wing

65 .528 88 .737

66 .741 89 .960 r
67 .948 r 90 .496 .368

68 .081 .635 91 .718

69 .292 92 .940

70 .507 r ,

x = Distance from airfoil leading edge

y = Distance from booster centerline

c = Local airfoil chord

b,/2 = Booster wing semi-span 13.805 cm (5.435 in.) for wing taps

b/2 = Booster canard semi-span 6.071 cm (2.390 in.) for canard taps

17



TABLE III (Concluded)

BOOSTER PRESSURE TAP LOCATIONS

18

Surface (y/b/2)B Local Chord,cm Local Chord, in.

Wing .221 8.387 3.302

,359 7.640 3.008

.497 6.962 2.741

.635 6.116 2.408

.773 5.301 2.087

.230 8.336 3.282

.368 7.564 2.978

Canard .565 4.877 1.923

11 .879 4.877 1.923



TABLE IV. DIMENSIONAL DATA

MODEL COMPONENT: BODY - MDAC Orbiter

GENERAL DESCRIPTION: Basic fuselage contours including canopy with modified

aft fuselage cross sections; cross-sectional shape constant from station 1500

to end of fuselage - model scale 1/180.

DRAWING NUMBER: 255 BJ 00060, Rev. B

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineness Ratio

Area

FULL-SCALE

156.4

27.1

30.3

MODEL SCALE

.869

.150

.16°

Max. Cross-Sectional

Planform

Wetted

Base

19
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TABLE IV. (coNTINUED)

MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

WiS" - IDAC Orbiter

Model Scale 1/180

255 BJ 00050, Rev. B

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area, ft2
Planform
Wetted

Span (equivalent)) Sr
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. O.O),/sZW
Tip, (equivalent)),N)es
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

Airfoil Section
Root (B.L. 162)
Tip (B.L. 54o)

EXPOSED DATA

Area, Tr
Span, (equivalent), Ar
Aspect Ratio
Taper Ratio
Chords

Root, inches
TIp, inches
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

51330. O

97.-
1.79

.230
10.0
2.0
0

gg.0
0
47.0

o108L.8
249.6

754-.

0010-64
0009-64.

3147.3
70.5
1.;8

855.0
ZIL9.6
607 .2.-

20

.164

.542
1.74

.230
10.0

2.0
0

55.0
0
17.0

6.027
1.387
4.193

oolo0010-64
000 -

.097

1.3 2

4.750
1.38,7
3.373 



TABLE IV. (CONTINUED)

MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

Vertical Tail - MAC Orbiter

Model Scale 1/180

255 BJ 00050, Rev. B

DIMENSIONS:

TOTAL DATA

Area, ft2
Planfonrm
Wetted

Span (equivalent), ft.
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root, inches
Tip, (equivalent), inches
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

Airfoil Section
Root
Tip

FULL-SCALE

5,30,o
,27.5

30.0
'. 1'~.4
.26.2

309.6
00196.3

21.4

0009-64
0009-61

MODEL SCALE

.01,

.153

.633

o30.o

26.2

1.720

.093.119

00o09-64
0009-6L

EXPOSED DATA

2
Area, ft
Span, (equivalent) 
Aspect Ratio
Taper Ratio
Chords

Root, inches
Tip, inches
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

580.0
27.5

309.6.
196.8
21.4

.018

.153

.638

1.720
-1.093

.119 )

21



TABLE IV. (coNTINUED)

MODEL COMPONENT: BODY - MrnAC +Rn+sta

GENERAL DESCRIPTION:

DRAWING NUMBER:

Configuration 19A fuselage without base flare and boattail

Model Scale 1/180

256-19-oool0001, Rev. A

DIMENSIONS:

Length (Pt)

Max. Wtdth (Ft)

Max. Depth (Ft)

Fineness Ratio

Area

FULL-SCALE

314.0

34. o 

MODEL SCALE

.1 343

.189

.189

Max. Cross-Sectional

Planform

Wetted

Base

22



TABLE IV. (CONTINUED)

MODEL COMPONENT:

GENERAL DESCRIPTION:

Wing - MDAC Booster

Confiuxation 19A Wing

_MAa1 Scala /13no

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

Area, ft2
Planform
Wetted

Span (equivalent) , ft.
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0), inches
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC , inches
W.P. of .25 MAC , inches
B.L. of .25 MAC, inohes

Airfoil Section
Root
Tip

EXPOSED DATA

Area, 6e2
Span, equivalent) ,ft.
Aspect Ratio
Taper Ratio
Chords

Root, inches
Tip , inches
MAC'
Fus. Sta. of .25 MAC
W.P. of .25 MAC

, FULL-SCALE

6020.0

3.54

.kl~
7.67
3-n--
0-

44.0

690.0
300.0-
520.0

380 

0010-64
0010-64

4190.0

594.o
_ 0n _0

MODEL SCALE

.136

.111

3.54

7. 67-
3.0_O

4.O0

44.0 

3.3_33
1.66b
l,8. bb'!
2.8',
20.139

2.111

ooJ.0-64
0010-64OOPl.-64,

.129

3.300
l 66.7
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TABLE IV. (CONTINUED)

MODEL COMPONENT:

GENERAL DESCRIPTION:

Vertical Tails - MDAC Booster

Configuration 17 Vertical Tails

Modnl Scale 1A80

DRAWING NUMBER: 256-17-0001, Rev. A

DIMENSIONS:

TOTAL DATA (Values for one)

Area
Planform (True)

(Side Projeotion)
Span (equivalent), inohes
Aspect Ratio 
Rate of Taper
Taper Ratio

Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root
Tip, (equivalent), inches
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC

Airfoil Section
Root
Tip

FULL-SCALE

,43$

397
276
1.21

, .5,.

0
25

ho40 

300
.1,56 

....236
- Q6

ITACA 1 1-00
NACA A-OQ

MODEL SCALE

.014

rn-r
1 .2 1

j,,02_ ....
25-

40

1.667
.867.

1.311

NACA 64A-009
NACA 6LA-009 

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
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TABLE IV. (CONTINUED)

MODEL COMPONENT: Canard - MDAC Booster

GENERAL DESCRIPTION: Configuration 19A Canard

Model Scale 1/180

APM~NG NUMBER: 256-19-001, Rev. A

DIMENSIONS:

Theo. Area, Ft2
Exp Area, t2

Aspeot Ratio
Chord (Inol. Flap), Ft
Airfoil (360 In. Theo Chord)

FULL-SCALE

1660
1215

3.0
23.625

NACA 63-01,5 NACA

MODEL SCALE

,.0~1
.033

3.0 :

6301
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Photograph of Top View of Models and Associated
Separation Hardware ..................

Photograph of Booster and Orbiter Sting-Nozzle
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D A T A F I G U R E S

TnbulJtions of the plotted data snd corresponding
source dnta are available from SADSAC Operetions.
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TUDINAL DISTRIBUTION OF ORBI WING PRESSURES - MACH 5
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wl w l l lll il l, U iii ll llt ii l ll ll , , ,a ii ~ @ lw lll i@ll

l+A~~~~~~~ A<

0.4A 0.s0 0.a59 0.60 O.O O0. D 0.75 0.60

LONGITUDINAL POSITION. X/L
T/8 DCLTAZ
0.566 O.120

PARAMETRIC VALUES
- 9.909 MACH

0.000 OR SPow
0.000

RCFERENCC FILE

AEDC VA1I163 MDAC ORBITER (LOWER WING)

%.I

t.e

t.4

1.3

a-

U

z
w
U

LL-
Ll-LLI
0W

U,
i,
a-
a-

S.0

0.6

0.e

0.4

0.8OI.

0.0

-0.2

-0.4

-a.4

sT me"/.

O

OCLTAX
- 0.390
- 0.143
- 0.ooe

0.1sos
o 0.8
0.eS0

0.B5 0.90 O.95 1t.Q00

ALPHAB
ALPHAI
8TPQW

4 .940

0.000

*HT851 I · PAGE 503



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH S
~ .ll, SI ' iiiU ::g *t. T I__ I-. Ig I2t *l_ II III[

X - - -- ~~~~~~~~

....- 

=~~ =====.===

X~~~~~~~~:'

i ====

= = = = = - --- -~~~~~~~~~~~~~~~~~~~~~~~~

I0.45 0.s50 0.55S 0.60 O.65 0. TO0 0.75 0.80

LONGITUDINAL POSITION. X/L
Y/t OILETAZ
0.734 0.2!0 ALPHAS

ALPHA 
3STPOW

0.0S 0.90 0.95 1.00o

PARAMECTRIC VALUES

- 9.909 MACH

0.000 ORBPOW
0.000

RFErC MNCE rILE

AEOC VA1163 MDAC ORBITER CLOWER WING)

1.8

t.6

1.4

1 .t

11.0

0.O6

0.6

0.4

0.2

CL

,I-z
uJ

U-LL
LL
LLIw
O

LLJ

crn
LI)

0.

0,0

-0.2

-0.4

ay "GOt

x0

la

OCELTAX
- 0.390

- O.OO430.0t0
0.t0o.

0e2n
0.350

4.040

0.000

PAGE 504*HT851 1 *



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0.SS 0.60o 0.65S 0. 70 0.75 0.60

LONGITU DINAL POS I T ION. X/L
SYMBOl. ODCLTAX V/0 OCLTAZ

.- O90 O.30 S0.151
, 2 -- 0.143

0 - 0.0t
0.101Q o.toJ

· 0.R7
[, 0.3S0 RCECRNCC FILEL

AEOC VAIIG3 MDAC ORBITER (LOWER WING)

PARAHMETRIC VALUEca
ALPHAB - 9.909 HACH
ALPHAI 0.000 ORSPOw
O$TPOW 0.000

PAGE 505

1. r

t.6

1.4

1.t

0.
U

z

U-
L.
LL

w

U,

LU

en

cn
LJ
cr-

0.8

0.4

O.4

0.O

0.0

-0.3

-0.4

.
0.45 0. so 0.85 0.t0 0.95 1.00

4.* 940

0.000

-°.8. "o

-HT851 1 ·



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING

... rml A- -i R-- -- l Ra Sen nWW iiNl * flll 00I N ii_U. 511~
0.45 0.U so I.53 w.WW

LONGITUDINAL POSITION. X/L
OCELTAX

- 0.390
- O.t43

. 0.010

O. O0

T/rn 0OLTAZ
0.399 0.1S1

PARANCTRIC VALUES
- 9.909 HACN

0.000 ORsPOW
0.000

IfCRRNCE FILEC

AEODC VAIIG63 MOAC ORBITER (LOWER WING)

PRESSURES - MACH 5
1..

,..

1.4

1.2i oI

t 1.0

0.o

0.3

0.4

O.3

0.0

-O.3

-0.4

ALPHAS

ALPHAI
S TPOW

4.940

0.000

1.40<-08 U ., W.. U.. 
) 

U.W a. To i. , U.Ia W.i,

PAGE 506·HT851 1 *



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0,40 0.50 O.SS 0.60 0.6s

. . I i i , . 4 4 , ~ , i i 4 ~ , i ~ 4 , . , , 'i i i d i i i i i i i . 4 4 4 i t . i i i ~ . I 

m. 

0.1T0 O.S75 0.80 0.oS 0.90

LONGITUDINAL POSITION. X/L
VYXB OCLTAZ
0.560 0.151 ALPHAB

ALPHAt

BSTPoW

PARAMETRIC VALUES
- 9.909 MACH

0.000 ORBPOW

0.000

4.940

O .000

erCcNreNCc FILE

AEDC VA 1163 MOAC ORBITER CLOWER WING)

1..

I.9

1 .4

1.3

1.0

O .e

0.0

0.4

0.2

(Lo

1-.
z
wLU

Im-i

L-
L.
WL2.D

sInLJ

U,
U'
L(2
QQr

0.0

-0.t

-0.4

TeNSL.

I2
IR

DCLTAX
- 0.390
- 0.143
- 0.030

0.1050 .*Of

0.550

O.Jtl*
O, fgfl

0.,s5 *.00-0.~ 40

*HT-8511 * PAGE 507



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

O.6S 0.70 0.,S o.sa

LONGITUDINAL POSITION. X/L
PARAECtRIC VALUC£

ALPHAS - 9.909 MACH
ALPHAI 0.000 ORSPOW
eSTPCw 0.000

AEOC VAIl63 MDAC ORBITER (LOWER WING)

1. r

t.6

1 .4

t.3

t1.0

0.8

0.6

0.4

0.t

a.
U

zw
L-)

LL
U*.ILLJ

*
C)LU

c

LJ.

w

Ix(n
Qn

0.0

-0.2

-0.4

-08.4 so 0.43 0.S0 0.S5 0.60

.B1 OELTAZ
0.738 0.151

O0LTAX
- 0.390
- 0.o43
- 0.020

0.103S

O.BgO0.8200 * 50

0.85

RCEFERNCE FILE

0.00 0.9a S .00

4.940
0.000

*HT8511 - PAGE 508



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

-~~ :

r_-

O.SO O.55 0.60 0.65 o.0o o.rs

LONGITUDINAL POSITION,

0.80 0.e5 g0.90

X/L
T.If OCLLTAZ
0.s30 o.toz ALPHA8

ALPHAt
8$TPOW

PARAMETRIC VALUES
- 9.9,09 MACH

o0.000 ORePOW
0.000

MECFCE A.ECC rILC

AEDOC VAII63 MOAC ORBITER (LOWER WING)

1..

£.9

t.4

1.8

: g0~

z

w

LA

LL

C.LJ

0
i ('

a.

0.6

O.0

0.4

0.3

0.0

-O.t

-0.4

0 '140 0.43

oCL TAN
- 0.390

- 0.143
- 0.020

0.303
0.837

· 0.550

0.9S 1 .00

4.940

0.000

*HT851 1 · PAGE 509



LONGITUDINAL DISTRIBU
t.e r FION OF ORBITER LOWER WING PRESSURES - MACH 5

= ''''I''l' T _~~~~~~~~~~~~~~~~~~~~~~

i.-

== =====~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

== ======~~~~~~~~~~~~~~~~~~

- ---- -~~~~~~~~~~~~~~~~~~~~~~~

:

.
0.45 0.0 O.55

.1
0.60

I 
0.6S O.ro 0.75 0.o0 0.05 0.90

LONGITUDINAL POSITION. X/L
OCL TAX

0.3~0- 0. 2t0
0.145

- 0.020
0.103

0.O27
0.3g0

v/s OCLTAZ
o.st9 0.t2e ALPHAB

ALPHAt
BSTPrW

PARANETRIC VALUE5
- 9.909 MACH

0.000 ORePOW

0.000

4.940

0.000

RClRENCE PILe

AEDC VAI 163 MOAC ORBITER (LOWER WING)

1.6

t1.4

1.2

1.0

0.1

0.o

0.4

0.2

0.

4
Li

z
LAJ

U.J

LJ
0

('

La

Q-

0.0

-0.2

$1

2
0

I
0.95 G.00n

*HT851 I - PAGE 51 0



LONGITUDINAL .DISTRIBUTION OF ORBITER LOWER WING PRESSURES -

O.55 0.60 0.65 0. 70
I

0.7TS
I

0.s0

-, i ~ , i i , ,.. ', , I ~ I i t , t ,- i' t j.__ t- .. j_ i I I I i , i i t 

* .o~~~~~~~~~~~~~~~~~~~~~~~~~~

O.05 O.90 O.$S 1.00

LONGITUDINAL POSITION. X/L

ALPHAG

ALPHAI

G$TPOW

PARAMCTRIC VALUCS
- 9.909 MACH

0.000 ORSPOW
0.000

AEDC VA1163 MOAC ORBITER (LOWER WING)

,.- 

t.6

1.4

1.2

1.0

o.e

0.e

0.4

0.

L
u

z

LuC_

C--

U,
L.

0n
LLJ
a:

Q
CL

0.0

-0.2

-0.4

0.45 0.90

SIWCo4

CL

T/e OCLTAZ
0.5fi06 0.226

OCL TAX
- 0.3S0
- 0.143

- 0.020
0.103
0.oIi
o. so RcFcR.NCc fILe

4 .940

0.000

MACH 5

0.-..4 1.n , 1.

*HT851 1 - PAGE 511



INbIIUUINAL UI511bUI ION 01- URBITLIK LUWLK WINGi I"-L55IUKL' - MAGH )
, , #, i, [, ·,, i] , .. ,, ., .. .... i.., . , , ,' . i'i, . . .. ~ i..t, ., . . i ..

r~~~~~~~

D<:-r-- T -- r

l . _ _ ._ _ ._ _ . . . s n n n U. Au . .D U. n nu n 0 O1 .
.40 0.49 5OSO O.SS 0.s0 o.6SD

V1B OCLTAZ
O0.s39 O.lZO

LONGITUDINAL POSITION. X/L
PARAMNCTR C VALUES

ALPHAB - 9.909 MACH
ALPHIA 0.000 QoRPow
OSTPOW 0.000

4.940

O .000

acrcneccC FILC

PAGE 5 12AEOC VAIIG3 HDAC ORBITER (LOWER WING)

LO
1.I

I.e

1.4

t.a

1.0

O.e

a..

0.4

0.3

O-
U

,.-z
y

wLL
LL

0
LUW

LA
U
n,

LAJ

O-

0.0

-0.2

-0.4

-0.8

StM"J&.
r,

A
0

OCLTAX
O ..30

- 0.143
0.080

O. tOJ0.10)
O.0at
0.o30

LU rvtfrsr% lSTfAl rr r nr rn I d|=rr tpkit% rron nrpen in re u8~l c

a.r? u. u $.ew U . Wu u~m IWU.ru0

·HT851 I '



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~bi

0.45 0.0 s .S 0.t0 0.65 0.70 0.75
I-

0.80
I

0.85 0.90 0.95

LONGITUDINAL POSITION.
YTJ'
0.850

OCL TAZ
0.900

UCcrlCC M EILE

AEDC VA1163 MOAC ORBITER (LOWER WING)

X/L
PARAMETRIC VALUES

ALPHAB - .909 MACH
ALPHAI 0.000 oRePow
85TPOW 0.000

*HT8511 ·

4.940

0.000

PAGE 513

t.6

t.e

t .4

1.3

1.0

0.8

O.6

0.4

O.3

0.0

n
Ci

I-
z
L~J

L.

LLu
LO
C)
Ci

W
U-

Li
0y

-0.3

-0.4

SYeNOt, OELTAX
Q 0.8zo

I..
1.00

Q , L-



fALid~ ,'lPm I..~,lfl, m~l I"~'lf~'"~'"l'l""~'l'l"~ "l'l~"ll t"llF ~ 1~1m~ 41'1"'1'"% I n ill'~l"q~ Ill·lJ% I"~lhl'"'~'*~'% I'~P--J'% · &J"% ! I I

"

I I I { I I i I

LUJN 1 1 UU 1NAL U IK 1BU I 1 ON OF UOIRB ILK LUWLE WIN 1N RKtSSULES - MALH 

,.,.~~~~~~~~~~~~~~~~i ,,, ,.. i.. .... ...... .,,. t, .. ,l

;~~~~~~~~~~~~~~~~~~~~~~~i i

_..u i

, === ===== ===-~21,,, 

ii. . . . . _ _ . . . . . . . . . . . . . . . . . . I

0.45 0.50

LONGITUDINAL POSITION. X/L
SVMerL. OCLTAX Yoe OELTAZ

0.520so 0.399 0.90t

*.rcfcCc FILC

AECC VAII3 MOAC ORBITER (LOWER WING]

ALPHAS
ALPHAI
BSTPOW

PARANCTRIC VALUES
9.909 MACH
0.000 ORnSPOW
0.000

PAGE 514

Ll
1..

1.6

1S.4

1 .3

1S.0

0.S

0.6

0.4

0.3

(.
C_)

z

LA.
-

LA.
LL.V

LJ

X
DU,J

In
tn
ir

la.

0.0

-0.a

-0.4

-0.I

4.040
0.000

-0.40 .... X. ._u.ru W.r~ W.oW W.65 W.gw0. J rJ u . r.,:

*HT851 1 ·



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

~--~~~~ ---

0.5S 0.S0 0.65S 0.10 O.a0 0.65 0.90 0.05 1.00

LONGITUDINAL POSITION. X/L
si"04L. OCLTAX Y/v DCLTAZ

, 0..S0 0.S36 0.'06 ALPHAB
ALPHAl
NSTPOW

ACFCc"CC FILe

AEOC VAI 163 MOAC ORBITER (LOWER WING]

PARAECTRI¢C VALUES
- 9.909 MACH

0.000 OROPoW
0.000

PAGE 515

1. r

t.6

1.4

1.,

1.0

o.s

0.4e

0.4

O.t

0.0

-O.3

-0.4

0.41 0.50

4.940
O.000

*HT851 1 -



LONGITUD]

1..

1.4

1.8

t .0

O.s

0.4

G.1

0.0

-0.1

-'.4

-o.&.,.40

NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
i'' , 08 i .i1 .1. 11. i11 1. 1·.i- r,,i ~ t-t i -iuy iIi,!It iI1 i I1

,,, .. ~~~~~~~~~

-~~~~~~~~~~~~~~~~~~, i iiii -]

== = = ===-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,

.... ,., . , .

0.45 O. sO
a

0.u$ 0.40 Q.eS 0.?TO 0,7S 0.$O 0.85 O.9O 0.9S S.0Q

LONGITUDINAL POSITION. X/L
PRAMCTRIC VALUES

ALPHAB - .009 MACH
ALPHAZ 0.000 ORBPOw
ISTPOW 0.000

e1CrCaC6C RILE

AEDC VA1IG3 MDAC ORBITER (LOWER WING) PAGE 516

t.0i

a-'.3

Z

z

-

w

i.q

w
C

LtJ
U,

W

O

(n
Cl)
w
0.

SvMo#4 OCLTAX I/S OCLTAZ
Oo.SO O0.?s 0.908 4.940

0.000

I

I

ft .ft

*HT851 I ·



LONGITUDINAL POSITION. X/L
PARAMCTRtC VALUEG

ALPHAeO - 4.888 4MACH
ALPHAI 0.000 ORSPow
sbtpw 0.000

AEDC VA1163 MOAC ORBITER (LOWER WING ]

a.
u

z
!LI
c- Z

LL
LO

Lu

LUC)

LUU,

CL

a-

-I

-t

2
.V .,,4.

0

OCLTAx
0.041
0.103O. Ads
0-teS

o.Sua
also5

X OCLTAZ
0.230 0.114

Cr eAr.cC FILC

4.940

O0.000

*HT8512. PAGE 517



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSIURES - MACH 5
l& ,e ,,l da ·gl , id,,, dd, II t.~l wg iel m i f ii t~ l i ~ ii 

w,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0.45 0o,0 0.1S 0.60 0.65 0.70 0.75
.1 I0.0 0.65- 0.90 0.-- -. 000.80 O.65 0.90 0.9S t.OO

ro6 OeLTAZ
0.399 0.114

LONGITUOINAL POSITION. X/L

ALPHAS
ALPHA!
ISTPOW

PARAMETRIC VALUES
4.888 HACH
0.000 ORSPOW
0.000

REFERENCE iILE

AEDC VAIIG3 MOAC ORBITER (LOWER WING) PAGE 518

t..

t.4

1.4

1.0

0.0

0.6

0.4

0.2I

0.0

-0.2I

-0.4

-0.8. 0

OCEL TAX
0.041

0.103
O0.*1

0.150

4.* 940

0.000

-HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
,,[i ,ll, i ils ,Illa Jll ,ill liw @|ltw llwi~ l ,l Tlwl Jill

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I -.

0,49

Y/X

0. s6e

0.s50

OCLTAZ
0.114

0. 55 0.60 0.65S O.O 0.75 0.80 0.65 0.90 0.99

LONGITUDINAL POSITION. X/L
PARACMETRIC VALUES

ALPHA8 - 4.8e8 HACH

ALPHAI 0.000 ORBPOW

OSTPOW 0.000

1 .00

4.940

0.000

*Cre, CC WILC

AEDC VAlG163 MDAC ORBITER (LOWER WING) PAGE 519

t,.a r

i..

1.4

1.2

t.O

0.e

o .

0.4

0.t

C-,

F
1.-

z

LL
LL.

U
C-,
w
a:

w
L.
cr
aL

0.0

-O.3

0.4

0y#4OL

2
0D

OCLTAX
0.041

0.t03

0.16S

O. 30

*HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

_i ,, w § ww l l l | B g w B g w ^B -

w --

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : 

E 

0.43 0. so 0.$S 0.60 0.6S 0.70 0.75S 0.80 O..S 0.90

eV N ,4.

0Qx

OCL TAX
0,041
0.103
c,.Is
o. *so

LONGITUDINAL POSITION. X/L
VYX DCLTAZ
o.738 0.114 ALPHA 8

AIPHAI
BSTPOW

AC mIOiE CC FIL(

AEOC VA1163 MOAC ORBITER (LOWER WING]

PARAMETRIC VALUCS
- 4.088

O0.000

0.000

HACH
OROPOW

PAGE 520

1.I

1.4

1.t

1.0

0.r

0.0

0.4

O.o

z
I

D
U

U,

LLU

C,,

LUL-

W

Ln
W

0_

0.0

-0.3

-0.4

0.9Y

-HT8512-



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
Ti [ l , , [ l . l i E [ .,.w i l l | I l l [g ... I t l i I'll[ i l .

P~~~~~~~~~~~~~~~~~~~~~~~~~~

; - ========= = =~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0.,4 0.50so 0. s 0.60 0.6S 0. T'0 0.71 0.80 o.sS 0.90g 0.99 1 .00

LONGITUDINAL POSITION. X/L
CELTAX Y/S OCLTAZ

- 0.360 0.230 0.120
- 0.43
- 0.020

0.103
0.212
0.350 *'flCA ENCE rILE

ALPHAO
ALPHAI

r$TPQW

PARAMETRIC VALUES
- 4.886 MACH

0.000 oR8POw
0.000

4.940

0.000oo

AEOC VAI1163 MDAC ORBITER (LOWER WING)

£.6

1.

1.4

1.t

1 .0

0.8

0.s

0.4

0.2

0.0

-0.2

-0.4

o.
u

z
LL

U-
LL
LLJ
UO

U,
LLt

erYLOQ
0

ST mCC4

2
0

$vRB.I

D

I

-°t.4' "

*HT8512- PAGE 521



LONGITUDINAL DISTRIBU1

.
0.45 0.50 O.uS

FION OF ORBITER LOWER WING PRESSURES - MACH 5

I
0.S0

I1

..S
I

0.70
.

0.7S 0.60 0.65 0.O0 0.95 i.00

LONGITUDINAL POSITION. X/L

ALPHAS
ALPHAI
SATPOW

PARAMETRIC VALUES
- 4.866 HACH

0.000 ORBPOW

0.000

AEDC VAII63 MOAC ORBITER (LOWER WING)

i.e 

i ...

i.4

1.4

t .3t

1.0

0.6

O.e

0.4

0.1t

II
u

z

u

Ld

U

U-

cnw
LZ

a-

0.0

-0.t

-0.4

symer.4.SY MP.,CL4

O

OCLTAX
- 0.30
- 0.143

- 0.00

0.1O03
0.f7Y

0.oS0

/6 OCf.LTAZ
0.39 0.It20

CFECRCNCE iLE

4 . 40
0.000

ann

PAGE 522-HT8512.



LONGITUDINAL DISTRIBUI

0.40 0.10

r ION OF ORBITER LOWER WING PRESSURES - MACH 5

O.55 0.60 0.65 0. o70 0o,8 0.90

Y/X OCLTAZ
0,see 0.12O

LONGITUOINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAS - 4.e6 MACH
ALPHAl 0.000 ORIPOW
ssTPQW 0.000

IEVUCNCC fILE

AEDC VAl163 MDAC ORBITER (LOWER WING)

I.S

1LH

1.4

.1.

t.0

0.6

O.0

0.4

0.O

(.
U

I-
z

w-

LL.
LL

O
( .

-, Lu
I; c-i

iD

(n
LJ

0. (

0.0

-0.4

-0.4

OCLTAX
- 0.oO
- 0.143
- 0.080

0.103
0.82t
0.5S0

0.95 1.00o

4 . 940
0.000

o.rs o.8o

*HT8512- PAGE 523



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

- - - - - --

A On n 0. an n A n

r~~~~=====

| b~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

0.41 0.50 0.S95 0.60 0.65 0.70 0.TS

LONG ITUD I NAL POS I T ION. X/L

ALPHAB
ALPHAl
BSTPCOW

PARAMETRIC VALUES

4.888 MACH

0.000 OR8POwd

O.OOO

4.940

0.000oO

AEOC VA 163 MOAC ORBITER (LOWER WING)

I.&

1..

1t.4

S .0

O.0

O.6

0.4

o.*

0.iL

I..-

z

LLJ
U

to
LL

a:

U)

wLLJ
O~
O..

0.0

-0.4

- 6

STC.4_._

O

18 DCLTAZ
0.730 0.120

OCLTAX
- 0.S0o

- 0.143

- 0.080

0.103

0.2t2
0.]50

o..O U ..

aCirCACCe PILC

"'.40 U.eW u.95 , .00

PAGE 524*HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSUJRFS - MACH 5
1..

1.e

t.4

1.R

1.0

0.0

0.6

0,4

0.3

0.0

-O.t

-0.4

0.wu U.55 0.0U

tyNeCL. DCELTAX Y/ OcLTAZ
G - 0.30 0.230 o.t15

- 0.143
O - 0.OZO

0.103
0.38,27
0.3so RaCrCnCCC FILE

AEDC VAII63 MOAC ORBITER (LOWER WING]

U0.5 0.70 0.75 o.,o o.u o0.9o

LONGITUDINAL POSITION. X/L
PARAMETRIC VALUES

ALPHA8 - 4.8e8 MACH
ALPHA! 0.000 OROPOW
OSTPtW 0.000

PAGE 525

a.J

&

LU

I.-
z

LA.

LL.L-
U.0

LL.

cn

a-
LU
rY

0.95 1.00

4.940

O0.000

_f~F- ].... _''' '], " .. ;] 

__~~~~ _r _r _ _- _ , IIIIIiiti

: _ _ __

}L--_b.

I~-.-- _ _.-~" ~

. . .... .... . . . . . ..- - .' ' - i ' e : , 'In C-N n -S nn ^n am n &a n _ ___ 
u.e~

.HT8512.



INAI n D TR I RIBT I On F iRR TFR I RLWFR W I NG PR iS IIRFq - MACH 9

t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __

l ~~~~~~. . . . . . . : *_* - : ,_* *_. '_.. . . . .'.*. . . . . . .* 

,-r-r,- -- r-r-i- r-r-r- -rr-r-r- - -ri-i-r '-,-r-~ i-rn- -rnn -r-r-ran -i-r-

0.4S 0.50 0.5 0.0 0.65 0.70 0. 75 0.80 0.85 0.90 0.95

OCLTAZ
0.399 0.151

LONGITUDINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAS - 4.888 MACH
ALPHA! 0.000 ORSPOW
STP 0.000ooo

RCFCRCNCC MILE

AEOC VA1163 MOAC ORBITER (LOWER WING)

LNG I TUIlI . e
l..

1.6

1 .4

1.t

1.0

O .e

0.6

0.4

O.g

a.
U

z--
Z

LO

LL

0:

(J
LiJ
C

; w

Cf.

Cr

C,

Q.

.0

-0.t

-0.4

sCoL

0 

f3

oSLTAX
0. 390
0.143
0. 0o0o
0.10o
0o.*T
0o.s*o

Z.0O

4.940

0.000

I

*HT8512- PAGE 526



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
ET 'I i-r 

:~~~~~~~~~~~~~~~~~~~~

--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0.d0 0.65 0.o10 0.71S 0.80 0.65 0.90 0.S95 I .00

LONGITUDINAL POSITION. X/L
T/8 OILTAZ
0.566 0.151 ALPHAB

ALPHAI
OSTPfO

PARAHMETRIC VALUES
- 4.688 MACH

0.000 ORsPOw
0.000

REFERE C NCE FILE

AEDC VA1163 MDAC ORBITER (LOWER WING)

1.S

t.6

1.4

1.3

1.0

O.o

0.6

0.4

0.t

(-QC.-

z

e
Q--

LJ

w

m

LAL.c.)
hi

LiJ
0rO.

0.0

-O.t

-0.4

0.45 0.60 O.55

SMOL2
0
gR

OCL T AX
- 0.390

- 0.143

- 0. 00o
O.103
0. &2
0.390

4.* 940

0.000

o'.8. Lo

*HT8512. PAGE 527



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
,._[ [_,[ __rI ;.._ _.- 1 ;,, ', [ .__,, -r.[.._. l , rl l ,i- -

- -- - - -. -I . -_- -

,.~~~ as ^ An A an A lp^A n n Tit An n-^as oo0
0.45 0.so U.uS 0.50 0.5 Uo.TU 0.r7 U.U U.u5 U .W

LONGITUDINAL POSITION. X/L
&T#OC4. OCLTAX

O - o0.30
- 0.143

, - 0.020

n car~r" : 5O.f0.s07
0.82?

i'S OCLTAZ
0.30 0.151S ALPHAS

ALPHAI
BSTPOl

PARAMETRIC VALUCS
4.888 MACH
0.000 ORBPOW
0.000

4.940

0.000

RCMCRCNCC FILC

AECC VA 163 MDAC ORBITER (LOWER WING)

I. 

1.6

t.4

t.e

S .0

0.6

O.IS

0.4

O.3

0.
U

z

W

LLJL:,

L.J
W

x

L.J
rY
OL

0.0

-0.3

-0.4

-0.8..40 I.. a .00

.HT8512- PAGE 528



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES

0.45 0- 6.50l 0.S5

-- i i I j i I i i i I i ~ I i I I [ i I i i i I I i I i i ~ ~ i i i :i [ i i i i i I i I I I I I F

__l_- llmmmlma~;~__l._~

0.610.60

LONGITUDINAL POSITION. X/L
I #eo. OCLLTAX T/!J lOlLTAZ

2 - 0.3 00 0.330 0.2,6

0 014,Q -0.030

R 0.1203,
c ~0. Son37cmcM

AEDCC VA1 163 MOAC ORBITER (LOWER WING)

ALPHAB
ALPHAl
GSTPOW

PARANETRIC VALUES
- 4.680 NACH

0.000 CSORPOW
0.000

PAGE 529

1.6

1.4

1.4

'.3

1.0

0.6

0.6

0.4

0.3

a.
U

z

LL
UL.

0:
C-)

(nLLJ

CL

tI

- MACH 5

0.U5

0.0

-O.1

-0.4

-A
-w. ·I4O U To: 0175 Q.60 0.90 0.39 I.00

4.940
0.000

*HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

-- -

-- - -- I I r - -- I I F I F I F I I I I a I F

/ . . .

A : n a| l -~~~~~~~I

0.30 0.95 0.0O Q.g u T u. r u.8u U.6

LONGITUDINAL POSITION. X/L

ALPHAS
ALPHAt
OSTPOW

PARAMETRIC VALUES
- 4.686 MACH

0.000 OROPOW
0.000

AEOC VAl 163 MDAC ORBITER (LOWER WING)

t. I

1.0

t.4

1o.

) 2..K

LJ
I-z
w

C-)

LL
LAJ
0

LLJ.cr

LOL~J

,a-
I Q-

1t.0

0.0

0.S

0.4

O.L

0.0

-0.3

-0.4

OCL TAX
- 0.390
- 0.43
' 0.020

0.10,
0.33?
0.aS0

Yi' OCLTAZ
0.399 0.226

ACCREcNCC FILE

4.940

0 .000

i. U I.0W I.. 

xY ~e-

0

gR
PAGE 530.HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
._ _ _ _ ._ [ |_ __ .__ __ r' __ l F [ I .i .l [I .l .,*.1 ,F F I'T" -_-TF I 

=== == = = ~~~~~~~~===- ==

.' ..
... ..w.. .. .. . . I . .. *. .. *^,^ .

0.45 O.0o O.55 0.60 0.65S 0.70 0.75 0.80

LONGITUDINAL POSITION. X/L

0.85 0.90 0.95S 1.00

SI*e-. DCLTAX */8 OCLTAZ
- 0.390 0.S6s 0.Z20

*i A - O.143
- 0.020I

0ol03
'i p °0 xs°J0. 3R M

; ADC V0.2S0 ErC OBCNC E rLR

AEDC VA113 MDAC ORBITER (LOWER WING)

PARAHETRIC VALUES
ALPHAS - 4.888 MACH

ALPHA! 0.000 ORnPCW
sITPOW 0.000

4, 940
O .000

PAGE 531

S.e

1.6

t1.4

1.3

1.0

0.8

0.6

0.4

0.2

C.
U

I-:
z
w
Li

C
u
LJ

LLJ

LU
o

LU
CL

0.0

-O.t

-0.4

I

.HT8512.



LONGITUDINAL DISTRIIBUTIfN fOF fRRITFR LiWFR WING

0.40 0.45

OCLTAX
- 0.390
- 0.143

o- 0.0t0

0.103

0.22Z
O.,s0

0. SO

PRESSUIRFS - MACH 5
f- ~ i * i , * I ir I , * , ! i i * ' I * i i i i i i I IS . ~ i I i i I iW W*i fi , ~ I ' I I IX I 

- - --- -

OC. I_ Z............... . .i n fn

Y/e OELTAZ
0.738 0.22i

aRCRCflCC rILC

0.55 0.60 0.65 o.ro o.75 0.80 Q.e5 ue.u

LONGITUDINAL POSITION. X/L

ALPHAB
ALPHA!
8sTPow

PARAMCTRIC VALUCS
- 4.6.e6e HMACH

0.000 ORBPow

O.000

4.940
0.000

AECO VAI163 MDAC ORBITER (LOWER WING)

1.I
I.&I

1.S

1.4

a.t

1.0

0.8

0.G

0.4

0.2

CL
U

z
LUt-
(U

LA-

Lid
CD0
U

LO

LiJ

0.0

-0.2

-0.4

e. Y z .00
-0..

s$1 N~Cd

O'0
R

PAGE 532.HT8512*



NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

o -- - ---

o.as 0.70 0.75 0.80 0.65 0.90 0.S95 1 .o00

TNC4. DCLTAX Y/e OCLTAZ

2 0.5S0 0.230 0.900

X/LLONGITUODINAL POSITION.

ALPHAB

ALPHA!

BSTPoW

PARAMETRIC VALUES
- 4.808 HMACH

0.000 ORaPOw

0.000

IArcRcNcc FILl

AEOCC VA1163 MDAC ORBITER (LOWER WING) PAGE 533

NGITUDLOI
%...

1.$

1.4

1.Q

1.0

0.8

0.6

0.4

o.r

(L
g

z

U-
Lj

C

U

LL

LO

Z
w

U:
0
n,

LAJ
O:
O.

0.0

-0.3

0.45 0.50 0.55 0.e0

4.940

O.000

-0. 0

*HT8512-



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSIURES - MACH S

. , f, i[ti ~ f,,,, ~,I[ !II - :

F.

- ---~~~~

0.45 0.S0 0.5S 0.60 0.65 o.r0 o0.n5 o .eo0 0.85 0.90

LONGITUDINAL POSITION. X/L

ALPHAB
ALPHAI
BSTPOW

ICACaCiCC FILC

AECC VA1163 MDAC ORBITER (LOWER WING)

PARAMCTRIC VALUCS
- 4.888 HACH

0.000 ORePow
0.000

PAGE 534

1..

1.6

1.4

S.*

1.0

0.6

O.6

0.4

0.t

(L

zU

LLJ
E

LL
~w

U

Li

n

n~(.1Li
a-

LJ

0o.0

-0.2

-0.4

S"N04. ODCLTAX /B ODCLTAZ
,, 0.S20 0.399 0.900

0.05S 1 .00

4. 940

0.000

. - . . B- . .- . . -. a- -. . . I . . f . * . . . = I * , f , 

*HT8512.



I fiNGITUIINAI lISTTRIBI'

0.0

-0.2

-0.4

-0.8.

rlON OF ORBITFR I fiWFP WTING PPFRlIIFS - MACH 5

' ' . .

-----

. _~~~~-

_d~~~~~~& & -A-a~~~~~~~~~~~-A- ~~~~~~~~ ~~~~4--&- ~~~~~~~~~~ ~~~~4J~~~~~ -~~~~~ -~~~~~-~~~ ~~~~ ~~~~ ~~ ~

-- ~ ~~~ - -nl CR f~l ni lt R C R f

40 0.45

6Tt,4. DtLTAX Y/8 OELTAZ
0. 520 0.566 0.906

LONGITUOINAL POSITION,. X/L
PARAMETRIC VALUES

ALPHAS - 4.888 MACH
ALPHA? 0.000 ORBPOW
BSTPOW 0.000

AP£RIECCC I LE

AEOC VA1I83 MOAC ORBITER (LOWER WING)

4.940

O .000

PAGE 535

1.6I

t.6

1.4

a.t

1.0

0.6

0.6

0.4

0.2

a.

I-
z
LLI

U

LL-
LL
LJ
CD
U

LI

,-
U1
LI

a-

1.wu%.1 ; 0,wU o.,, U. w w. To v. w we.6 v.vu 9.,,. so

.HT8512.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
- [ ~ [ i ] [ i t , i , i i , [ i I i I I I ~ i i · i i ~ i i i ' i · ! ! J ! I t t , r - - - t

-~~~~~~~~~~~ illii

:- w :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

r

0,45 0.50 a. *$ 0.60 0.65 0.70 0.75S 0.60 0.05

LONGITUDINAL POSITION. X/L
sYmC. L OCLTAX Y/X OCLTAZ

0.St0 0.730 0.906 O ALPHAB
ALPHAI
9STPOW

0.90 0.95 a,

PARAMETRIC VALUES
- 4.688 NACH

0.000 ORt3POw
0.000

aVCrEACCC MlLE

AEDC VAI 163 MDAC ORBITER (LOWER WING) PAGE 536

1.. 

1.6

1.4

1.2

1.0

0.8

0.4

0.4

Q.a..i

zI-
Z

L.U
L.J

tL.

tLJ

VU

L0O0-a'-

Q.

0.0

-Oo.

-0.4
I____

.00

4.940
0.000

~~~~~~~~~~~. . . . ' ' . * . . . . . _ . _ .

*HT8512.



LONGITUD]
1..

1.4S

1 .4

2.t

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.8.

NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

LONGITUDINAL POSITION. X/L

O0
0

ODCLTAX
0.041

0.103
0.1e5
0.350

Y/g OELTAZ

0.830 0.114 ALPHAB

ALPHAI

BSTPW

NClCRCNCC FILE

AEDC VAI163 MOAC ORBITER (LOWER WING)

PARAMETRIC VALUES

0.050 MACH
0.000 oRIPOW
0.000

PAGE 537

a-

Z

z

LL
w

L.
LL
Ld
0
U

Ldc-n

Q,Q_

4.940

0.000

, ,- i i- , i ,- i i- t; I;- i iw a i i-; i; ~.; f i i;; i , ;-- J- ~ ,w- ~ , ~ r , f ~ i""

: , F :

- ~~~~~~~~~~A F

w~~~~~~~~~~~~~~~ l

,40 0.45 0.so O.SS 0.60 0.65 0. 70 0.7S 0.e0 0.85 0.90 0.93 1 .00

oHT851 3'



NG I TUD NAL DISTRIBUTION OF ORBITER LOWER WING PRESSUIRES - MAFCH 5

-~~~~~~~~~~~-..

- - -- i I - -i- -

0.45 0.i0 0.5S 0.60 O.6S 0.70 0.75 0.60 0.05 0.10 O.g95

Yia OcLTAZ
0.399 0.114

LONGITUDINAL POSITION. X/L

ALPHA8
ALPHA t
8STPOW

ACrCRENCC PILE

AECC VAI103 MDAC ORBITER CLOWER WING)

PARAMETRIC VALUES
0.050 HACH
0.000 oRtPOw
0.000

PAGE 538

LO?
1..

1t.4

t.4

1.a

1.0

0.6

O..

0.4

0.2

0.0

-0.2

-0.4

i-
i.:

z

LL
U

LA

U,,
w:
LAJ
cr'
n

a:

-0Oa.

S~~.

0r
r'

OCEL TAX
0.041
0.103
o.165
0. 350

4.940

0.000

i . . . I . | . . I .A _ _& a _. _ _- _ _ ____ 
g

-HT8513.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0. o0
I Z

OSS
I

0.60 0.61 0.70 0.75 .380
.1

0.65
I

0.90
I

LONGITUOINAL POSITION. X/L
ODCLTrAX

0.041
0.105
0.et5
0.3g0

yrfe OCLTAZ
0.566 0.114 ALPHAS

ALPHA]
OSTPOW

CPr. [C C FILE

AECC VAIIG3 MDAC ORBITER CLOWER WING)

PARAMETRIC VALUES
0,050 MACH
0.000 . oRepow
0,000

PAGE 539

,..

1..

t.4

A.a

1.0

0.6

0.0

0.4

0.2

(Ln

z

IL

w

1J
Z
W

Lai

U

a,
LU-n

O-

0.0

-0.4

-0..4 0-

SY N0".4.S0 "a OL

2
n

I
0.95 1.00

4.940
0.000oo

annn A

*HT8513.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

I

i' i I w i J ~ i | I | i i I I Ii t I I t I I i I I Ii i I i I I i w ii'i i I I I I

-r--r~i-r- ,w-rr- r-r1-n go-rr -rr--r -PR-rr n An - rn A -i 0 -. 2rr.0

- -== - -= -

l X~~~~~~~~~~~~~~~~~~~~u5 u.5 = . f

o.so o.sS 0.,60 o.,S 0.T70 o.7n

LONGITUDINAL POSITION. X/L
T/e DCLTAZ
0.730 0,t14 AL.PHA

ALPHAI
8STPOW

rCRCENCC ttILC

AECC VA 163 MOAC ORBITER (LOWER WING]

PARAMCTRIC VALUES
0.050 MACH
0.000 ORePOW
O.000

PAGE 540

t.a

1..

1 .4

S .E

t1.0

0.8

O..

0.4

O.8

0.0

-O.t

-0.4

-O .
-''.40 0.4S

bytH8N.

0
1'-

OCL TAx
0.041
0.103
O.lsg
0.o0S0.350

4.940
0.000

I.OWU6U U .O U.9U o w;

*HT851 3*



LONGITUDINAL OISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

.m, 4.- 7 W . I 4 - I I 

Af n-A a-& S 2-on fis f -nnJ i 
0.7' u .U u.O U.U U.UU .oO

LONGITUDINAL POSITION. X/L
YN4e>. OCLTAX Y/8 O£LTAZ

- 0.390 0.230 0.120
- 0.143

O - 0.020

0.103

L 0.3S0 IC[CRdCC FILe

AEDC VAIIG63 MOAC ORBITER (LOWER WING)

ALPHAo
ALPHAt
BSTPOW

PARAMCTRIC VALUC$
0.030 HMACH
0.000 ORePOW
0.000

PAGE 541

1.1

t.i

1.4

1.3l

t1.0

0.e

0.6

0.4

0.3

(L
U

l--

z
LLJ

U

I,
LL
L.
C
U-Li'

U,

C,,
W

LI

n

cr
it

0.0

-O.3

-0.4

W. U

4.940

0 000

.41 o.55 9.W0 o~,i D.rw

*HT8513.



PDCCIqIDPC - MAC 9
JIIU& l IUU I IlII I JIdlI~,I UUI 1 Ul I U UI~UJ 11 ~ L UII G ~l IIIIU r Ir,...h~UlncJ -- I Ilbl ,J

_ -~-

0.45 0.50O 0.55 0.O0 0.65 0.70 0.75

LONGITUDINAL POSITION. X/L
Y OCDLTAZ

o0.39 0. s20 ALPHAB
ALPHA[

S TPCw

PARAHETRIC VALUCS
0.050 MACH
0.000 ORBPOW
0.000

ACrcACCC FI LC

AECDC VA 163 MDAC ORBITER (LOWER WING)

LU
1.O

1.o

t1.4

1.t2

1.0

0.8

o..

0.4

0.t

a..fLQ

I.-
z

W

I.i.

LLU.
IL.

oW
U

WLi

r,,wMW
L0

0.0

-o.r

-0.4

$YN804.

O
0re,

R
g-

OCL TAX
- 0.390

- 0.143

o.z0t0

O.103

o.V27
0.350

o.0 U.0 U.eU u.1~ *."uu

4.040
0.000

PAGE 542*HT8513.

I WM, TTIInlU AI nICTDIIRIIT I I F RDRTTFP I NMWI: tIr,



LONGITUD NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

- - - - -

0. 5S 0.60
I

0.6s
I.-

0.ro 0.75 0.80 0.65 0.90

LONGITUDINAL POSITION. X/L
OY0 C LTAZ

0.366 0.120 ALPHAO

ALPHAI

8$TPOw

PARAMETRIC VALUES
0.050 MACH
0.000 ORSPOW
0.000

RCER[C)CC FILE

AEOC VA1163 MDAC ORBITER (LOWER WING)

...

t.e

t1.4

1.2

1 .0

0.8

0.6

0.4

0.2

0.0

-0.a

-0.4

0.43 0.S0

DCL TAX
- 0.,300

- 0.143
- 0.020oo

0.1so

0.2*7
0.3S0

0o - t .00

4.940

0.000

3

.HT8513- PAGE 543



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

.
0.70 0.7S 0.80 0.85 0.00

LONGITUDINAL POSITION. X/L
v/e OCLTAZ
0.736 0.120 ALPHAO

ALPHAI
85TPOW

PARAMETRIC VALUES
0.050 MACH
0.000 OR9Pow
0.000

4.940
0.000oo

aRCtCENCC ?ILE

AEDC VA 163 MOAC ORBITER CLOWER WING)

t.I

1.6

1 .4

a-u

z
LJ

LiL

Z

C-)

LL
L.J

Wu

(n

LU

a:?y,
C.

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

I
0.4S

.
0. so O.S5 0.60 0.65

DCLTAX
- 0.390
. 0.143
- 0.020

O. sos

0.3227
0.350

0.95 5 t.00

I

°'8.40

PAGE 544.HT8513.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH

0.45 0.50 0.55 0.G0 0.6S 0.70 o.rs 0.60 0.65

OCeLIATX Y/ OELTAZ
- 0.o90 0.o30 0.151S
- 0.143

- 0.0o0

0.103

o.Clo
0.350 acVcacEcc rILe

LONGITUDINAL POSITION. X/L

ALPHAB
ALPHAI
BSTPOW

PARAMETRIC VALUCS
0.050 MACH
0.000 OROPOW
O0.000

AECC VAII 83 MOAC ORBITER (LOWER WING)

t. I

t.6

1.4

t.3

1.0

O..

0.6

0.4

0.I

z
LiJ

L-

LL.L.U
LAJt,

LU

S:

CQ
Lix

0.

0.0o

-0.3

-0.4

0.90 0.g5 1t .00

4.940
0.000

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~u I

· -~ I- =) ==D 

*HT851 3- PAGE 545



LONGITUDINAL DISTRIBU1
' Lj - . .- I-,,- . ..

ION OF ORBITER LOWER WING PRESSURES - MACH 5

I I

- -- ~~~~~~~~~~~

= =~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~m = =q, = = = =

-0.8.4o 0.45s 0. 50 0.55 O.O 0.65 0o. o 0.75

LONGITUDINAL POSITION.
OCL.TAX

_ 0.390
- 0.143

- 0.020
0.803
0o.eZ
0.350

T/e OELTAZ
0.39 0.151S ALPHAB

ALPHA[
BSTPOW

0.80 0.S65 0.90 0.95

X/L
PARAMETRIC VALUES

0.050 HACH
0.000 ORSPOW
0.000

RaeACNCC rile

AEDC VAI163 MOAC ORBITER (LOWER WING)

1.6

1 .4

4

t.0

0.8

0.6

0.4

0.1t

a_

F
,1

z

~-
LAJ

L.
Z

Ld
CL.I.

U,LJ

0-

(n

O3
LAJ
Pf
nL

0o.0

-0.8t

-0.4

-0.4

I5yt4e:;'.,I

0RIec
' '

1.00

4* .040
0 .000

A0 -d

PAGE 546OHT8513o



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDI NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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PARAMETRIC VALUES
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIRBITION OF ORRITFR I OWFR WING PRFSSIIRFS - MACH 5
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PARAMETRIC VALUtS
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AECC VAIIG3 MDAC ORBITER (LOWER WING)
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LONGITUDINAL POSITION.
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AEOZ VA1163 MOAC ORBITER (LOWER WING)

X/L
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0.000 ORBPOW
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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RFCAC.NCC FILE

WING PRESSURES - MACH 5

LONGITUDINAL POSITION. X/L
PARAMETR IC VALUES

ALPHAB - 9.932 MACH
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWFR WING PRFSUIIRF _ MAMW
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NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

-. .- - .- -

u.41 g. sg 9.33 0.U0 O.IS

YI' OcLTAZ
0.see 0.$14

LONGITUDINAL POSITION. X/L

ALPHAB
ALPHIA I
OSTPOW

PARANETRtC VALUCS
- 9.932 MACH

0.000 ORBPOw
100.000

tCCVeCNCC ItLC
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PARAMETRIC VALUES
ALPMAB - 0.$32 MACH
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LONGITUO]NAL DI STRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL POSITION.
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH
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AEOC VAl 163 MOAC ORBITER (LOWER WING)
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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NG I TUD INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5LO
t.6

1.6

t1.4

t.It

t.0

0.6

O.6

0.4

O.r

U

i Z
Ld
3L-

LL.
U...

LOia

w
U

.'LnLii

ccrL

0.o

-o.o

-0.4

-0.4

0.45 0.50 0.55 0.60 O.S65 0.70 0.75 0.60 0.33

4.940

50.000

I

"''6.40-
dl _s

0.90 U M} 2.00

*HT8521 ·



LONGITUOINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURFES - MACH 5
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INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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INAL OISTRIBUTION OF ORBITER LOWER WING PRESSURES
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUD:NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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[NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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IBUTION OF ORBI WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBU'
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Li 0.520 0.736 0.906

LONGITUDINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAS 0.039 MACH

ALPHAI 0.000 OROPOW

BSTPOW 50.000

XCEACNCC rILe

AEDC VA1163 MDAC ORBITER (LOWER WING)
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NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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PARAMETRIC VALUCE
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL POSITION. X/L
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AECC VA1163 MOAC ORBITER (LOWER WING]

PARAMETRIC VALUES
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[NAL DISTR I BUT I ON OF ORBI

LONGITUDINAL POSITION. X/L
STNe4. OCLtTAX V/ OCLTAZ

- - 0.390 0.230 0.120
X - 0.143

O - 0.030
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IN °. 0.30 RtrCACNCE IfLC

AEoDC VA 113 MOAC ORBITER (LOWER WING)
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PARAMETRIC VALUES
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0.000 ORBPOW
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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)NGIIUDINAL UISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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WING PRESSURES - MACH 5

LONGITUOINAL POSITION. X/L
OCLTAX V/B OCtTAZ

- 0.390 0.230 0.151
- 0.143

- 0.020
0,103
0.2ty
0.350 R*FCRENCC FILE
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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[NAL DOISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL 01DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL POSITION. X/L
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AEDC VAl163 MOAC ORBITER (LOWER WING) *HT8534.
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INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUOINAL POSITION. X/L
PARAMETRIC VALUES
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL POSITION, X/L
PARAMETRIC VALUES
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AE[C VA1163 MOAC ORBITER CLOWER WING) PAGE 71 3
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL POSITION 9 X/L
&Y~e~A. OiLTAX YIQ OCLTAZ PARAMETRIC VALUES

0.041 0.399 0.214 ALPHA8 1.~ IC .4

0.I03 ALPHA! 0.000 ORUP0~ 100.000

0 0.165 OSTPOM 50.000

o 0.3S0

#ErEREN¢C rILE

AEOC VA1163 MDAC ORBITER (LOWER WING)

LONG I

t.I 

1.o4

1.4-

1.-

1.0

PAGE 718.HT8535-



LONGTIITlNAI RISTTIRII'

1.6

1.4

1.3

1.0

0.8

0.6

0.4

0.3

0.0

-0.3

-0.4

-0.8.40 0.45 09 so

Tr IN OF ORPiTT1 I PIWFR WING PRFqSSUFR - MACH.I 5

0.55 0.mO 0.65

v i&111 I l)if lllxl, lll/ lullJ %I 11Jl I ILi.I l i I i/ 1l 1U II * IN LU1uil J I .

,~~~~~~~~~~~~~~~~ . . . . .~ . . . .r . . . . . .¢ - - ' It i Ii t ~ ,, i , , i, i , ~; , , .i, i

0.75 0.50 0.B5

LONGITUDINAL POSITION. X/L
C£LTAZ

0. 06 0.1114 ALPHAe
ALPHAI
OSTPO,

cl[e[ArCe FILE

AEDC VA113 MDAC ORBITER (LOWER WING)
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INAL DISTRIBUTION OF ORBITER LOWER WING PRESSUIRFS - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURFS - MACH 5
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LONGITUOINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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NAL DISTRIBUT I ON OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0.55 0.60 O.0S 0. o0 O.75S 0.80 0.85 0.00 0.08 o .00

LONGITUDINAL POSITION.
SYr40tL OCLTAX Y/e OELTAZ

0.520 0.399 0.906

AEFCC3NCC RILE

AEOC VA1163 MOAC ORBITER CLOWER WING)

X/L

ALPHAB
ALPHAI

STPOW

PARAMETRIC VALUES
O.00 MACH
0.000 ORSPOW
0.000

PAGE 850

t.e 

1.6

t .4

t1.2

t.0

0.6

0.6

0.4

0.2t

(.
U
C_)

z--

-

L.

Ld
0
u

LfJU

D

U,
W

UL
LJ

a.

0.0

-0.o

-0.4

0.45 0. so0

4.970
0.000

i i [ i ' IJ I i [ i I'i [ i i [ i , [ , ,fW~ i [ , I ,[I i- [ i-; ,_ ,~-- i- [~-

-~~~~~~~~~~~~~~ ~ U

-O.~,40

.HT8573'



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
|ig Jlw l tws t ti s lwl ~-il |,i ,,], [illli lil t ,iI

0.45 0.50 O.55 O.60 0.65 0.70 0.? 75 0 .80 0.85 0.90 0.05

LONGITUDINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAB 0.001 MACH
ALPHAI 0.000 ORBPOW
8STPW 0.000°

RCFRCNCC t IoLC

AEDC VA1163 MDAC ORBITER (LOWER WING)

4 .970
O .000

PAGE 851

.. r

1.6

1.4

1.1t

1 .0

0.6

0.6

0.4

0.2

t2.a-,

z
IdJ

LL

LJ
0

Id

en

OU,

Ln, a
Wd

-_

0.0

-O.4

-0.4 

StMe'.K OCLTAX T/. OCLTAZ
0.SZO 0.566 0.906

1.t ,00-0. ,b

*HT8573'



INAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

- -

b -~ - 4AL-&~- S-----~''

l~~~~~~~~~~~~~~~~~~~~~~~~ * U U5

0.45 0. 50so 0. 5 0.60 0.65 0.70 0.75

LONGITUDINAL POSITION. X/L
Sy"4C~. OCLTAX V/. OCLTAZ

0.52o 0.736 0.906I

FCREMrCC FILC

AEDC VAI 163 MOAC ORBITER (LOWER WING)

ALPHAG
ALPHAt

5STPOW

PARAMETRIC VALUES
0.001 MACH
0.000 ORBPOW

0.000

PAGE 852

LONGITUD
t..

1.e

1 .4

1 . LI1.2t

1.0

o.e

0.6

0.4

O.8

0.0

-O.lt

-0.4

-0.4

O.
a-
u

I-:
z
L-

U-

LLI

0~
It
O 

U
wf
LLI
ol

O~

-. ·

4.970

0. oo000

I

.40 0.e0 0.l5 I.o o.0l M* .0u

.HT8573'



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0.45 0.S0 0.55 0.60 O.S45 0. 70 0.75 0.80 0.85

.x*0 +,

O

OCLTAX
- 0,144

0o.103
0.226

LONGITUOINAL POSITION. X/L
Y/e OELTAZ
0.230 0.120 ALPHAG

ALPHAO
saTpow

RCPCRCCC r iLC 

AEOC VA 163 MOAC ORBITER (LOWER WING]

PARAMETRIC VALUES
4.994 HACH
0.000 ORSPOW
0.000

PAGE 853

1..

t1.4

1.4

S .2

1.0

0.8

0.6

0O.4

0.2

Q

z

LLi
I-
Z
W

LAJU,
1LW

U,
LIJ
r

n

O.Q V
QL

0.0

-0O. 

-0.4

0.90 0.95 S1.00

4.970
0.000

·HT8574 -



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
1.6

1.4

1 .4

1.0

0.8

0.6

0.4

0.8

~~~~~~~~~~~~~~~~~~~~~~~~--'"-~ -- - - - -

a * U * 70 U * 73 U~uu U.~3 U.~U U.~ ~.

-9.8.40 0.45 0.0 so 0.55 0.60

LONGITUDINAL POSITION. X/L
Y/8 ODLTAZ

0.399 O.12O ALPHAB
ALPHAI

8STPOW

AgrVCRNCc FILE

A[DC VAI1163 MOAC ORBITER (LOWER WING)

PARAMETR!C VALUES

4.994 MACH
0.000 ORePOW

0.000

PAGE 854

(L
u

z

Lid

LL-u

LJ

LOU)

LJ

LI-

0.0

-0.2

-0.4

/' i

SvMtQ4.

0

DCLTAX
- 0.144

0.105

0.2fe

4.970

0.000

0.75 0.8 085 .9 0.5 .0O.415 0.oTO

· HT8574 ·



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0.S0 0.55 0.60 0.65 o. TO 0.75 0.80 0.65 0.90 0.95

LONGITUDINAL POSITION. X/L
v/a OCLTAZ
0.560 0.120

PARAMNTRIC VALUES
ALPHAB 4.994 HACH
ALPHAI 0.000 ORSPOW
S3TPOW O0.000

ACVCCN[CC FILE

AEOC VA1I163 MDAC ORBITER (LOWER WING) PAGE 855

1.6 I

1..

t1.4

1.3t

1.0

0.6

0.6

0.4

0.2

U

Zu

I-

z

ILE

LL-

LlU

W

0

n

CL
r~
O-L

0.0

-O.3

-0.4

-08 4 0. 0.45

OELTAX
- 0.144

0.103

0. 22

1 .00

4.90ro

0.000

- a . . ~- . I . . . . . I . . . . I 

*HT8574 -



II Mr. TIInlAI nTTDIIIT;I AF PiDPPITFD I AWFPD Wl. PPDDFCCIIDPfqC MACU
JllUJL UUl.,lllL. USdlI~lUUI IUI1 I urILT Invl sr -LTWLI ffllluI II~.J~JUIn -- nnunbl ,,

-. i . .,, -i I I I i * . . r i I . I I I I I ' -I , I, I -I r [ l -

__~~~~~~~~~~~~~~~~~~~~~~~ 1

- -

III IIII '

0.45 0.90 0.55 0.60 0.45 o.o70 0.75 0.80 0.85 0.0U

OCL TAX

- 0.144

0. 103

0.226

LONGITUDINAL POSITION. X/L
Y/e OCLTAZ
0. 736 0.120 ALPHAB

ALPHA!

BS TPOw

elrECcNCc FILe

AEDOC VAI163 MOAC ORBITER (LOWER WING)

PARAMETRIC VALUES
4.994 HACH

0.000 ORBPOW
0.000

PAGE 856

1. I

1.1

t1 .4

t.t

1.0

0.S

0.6

0.4

0.2

t.
U

I-
z

U-

LL

LUJ

L0
O.cn

Qd

0.0

-0.2

-0.4

r-,
0yao

0

4.9YO0

0.000

c;

0.95 a .04

*HT8574 -



PRESSURES - MACH 5

l'eS OCLTAZ
0.230 0.S51

NJ tACNCC FILL

LONGITUODINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAS 4.994 MACH
ALPHAI 0.000 ORSP(W
BSTPOW 0.000

t .00

4 .9s0

0 . 000

AECC VA 1163 MDAC ORBITER (LOWER WING)

BUTION
i.e

1 .4

1.2

1.0

o.e

0.6 

0.4

0.t

U
LiI.-
z

LLW
Lii
LJ
L,

U,Lii

0.
,fn,
V)
1L

0.0 -

-0.2 -0. 

-0.4 

0 .8.4 0

St MSO4.

2-
0

OELTAX
0.144

0.103
0. 26

-HT8574. PAGE 857



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
'.e t

.6

1 .4

1.2

1.0

0.0

0.6

0.4

0.45 0. 50 0.55 0.60 0.65 0.70 0 . 75 0.80O 0.*65

LONGITUDINAL POSITION. X/L
Y/e OCLTAZ
0.399 0. 5S ALPNAB

ALPHAt
1$TPOW

IcPeCNCc rFILe

AEDC VA163 MOAC ORBITER (LOWER WING)

PARAMETRIC VALUES
4.994 MACH
0.000 oRePow
0.000

PAGE 858

Q-

z

LL

LJ
LU

LU

(n

U,

LU
LU

Qf

0.0

-0.2

-0.4

sY"Cr.L

A
$Y0_'

OCLTAX
0.144

0.103

O. RZE

0.90 9.00

4.970
0. oo000

-0.8.° 4

*HT8574*



LONGITUDINAL POSITION. X/L
OL. TAX YI/8 OcLTAZ PARAMETRIC VALUES

- 0o .144 0.56S 0.151 ALPHAS 4.994 MACH

0. 103 ALPHAI 0.000 ORBPOW

0.26O .STPcW 0.000

RlEClFCRC FILl

AE CC VAI 163 MOAC ORBITER C L OWER W I NG) PAGE 859

Q.
C-)

I-

U

ts 
z
1- iLL
U

LL.

ci,Ld

t I
Li

SY#8et

0c

-l

(t

SL

2 4 .ro74 . 000
0.000

*HT8574.



NAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

0.55
I 

0.60 0.05
I

0.70 0.75 0.80 0.85
I 

LONG I TUD I NAL POS I T I ON.
/ OCLTAZ

0.730 0.1S!

RCPIAC.CC FILEC

AEDC VAI 163 MOAC ORBITER CLOWER WING)

X/L
PARAMCTRIC VALUES

ALPHAS 4.994 HACH

ALPHA! 0.000 ORSPOW
83TPCW 0.000

PAGE 860

LONGITUD
1.I

t.6

1t.4

1.0

0.6

0.6

0.4

0.2

U

z

t-

L-

LU
0
U

(n

LJi,

LU

0~

I

.1s

0.0

-0.2

-0.4

4.-S
0.49 o.so

y"'e'x.
Ce

_e.

O

DCLTAX
0.144
O. tas

O.S02

I
a .oo00

4.97004 .000
o .ooo

n [ ,, ~ , ,, lll lll-- - - lllt 

r 

I

I

I

dJ ^

0.90 0.03

-HT8574.



LONGITUD INAI L ISTRIRITIOfN flF flRRITFR I fLWFR WING PRFSSIJRFS - MACH 5

-0.40 0.45 0.50 0.55S 0,60 0.53

r-i l; a , [ I , , [ AIIL-L i fl Auj II ill llul AL1I.% , ,,fLll iillv If l, I, , iil
f r I w @ e I . T- I I I I I t I I I I I_ I a I I . I I . I 

.

k~~~~~~~~~~

0.r70 U. 7r 0.80 0.85 0.90

LONGITUDINAL POSITION. X/L
Y/8 OCLTAZ

0.230 0.908 ALPHA
ALPHAI

8STPOW

PARAMETRIC VALUES
4.994 HACH

0.000 ORBPOW

0.000

AlRERNCECC ILE

AEOC VAIIG3 MOAC ORBITER (LOWER WING) PAGE 8G61

t.II

1 .4

2.0

0.8

O.S

0.4

0.I

(J
z..
a-
LL
LL-

03

LLI

LO

,i
U,
LLI

LrQ'

0.0

-0.2

-0.4

--. I

Syteds(. DCLTAX

0.520

0.95 1 .00

4 .90
0,000

*HT8574.



r i fN F FRRI TFR I fLWER WING PRFSIURFS - MACH 5
lq,,v& $v s t ',.&l wl, , . . q.f ;,.. & v ~, ii. ~vn 1.. -p&s * · M v vo ,izv v~~1w1 1 1 l l l l ,. f&t,. I ~&.t. / I q,~ ~.~ e~ w~ n .! .I I k.. t. ll 1f q, .s.,.. w wl v. I2t I 

_~~~~~~~~~ __ . _ _

.......... _'~ _N amr __ n

====== === =

.~~~~~~~~I~) '

0.45 0.50

LONGITUDINAL POSITION. X/L
SvM04. OCLTA4X T/X OCLTAZ

C o 0.920 0.399 0.906

AEOC VA 3 MAC R BI TER LOWER WILNG
AEDC VA1163 MOAC ORBITER (LOWER WING)

ALPHAB

ALPHAt
S TPOW

PARAMETRIC VALUES

4.994 MACH

O0.000 ORSBPOW

O0.000

PAGE 862

t.0

1..

1.4

1.2

1.0

0.8

0.4

0.4

O0.2

CL

Ue

LiJ

LI-

LiibLJ
0

U

LIJ

Ln

L-

0.0

-0.2

-0.4

4 .e9O
O .000

T

We.. W . VW . . _0U,4 a. Yu ow0. u.eu wU.6U .U

*HT8574.

I TUNDITIIRlAI nl;TDSRIBIF



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5

.~~~~~~~~ i 

0.45 O.50 O.55 0.60 0.65 O.?O0 0. 75 0.60 0.8S 0.090 0.05 1.00

STYO"'. ODCLTAX
QJ 0.520

/B ODCLTAZ
0.5 6 0.906

LONGITUDINAL POSITION. X/L
PARAMETRIC VALUES

ALPHAS 4.994 HACH

ALPHAI 0.000. ORSPOW
BSTPow 0.000

REPCOENCC PILC

AECC VAlG163 MOAC ORBITER (LOWER WING) PAGE 863

t.6 

1.0

1 .4

' .2

1.0

0.8

O.e

0.4

a.

LIz
U-

U-
LLJ

LLU

L.
W
O

n

Lu
0-

0.0

-O.S

-0.4

4 .9?0

0o . 000ooo

*HT8574*



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSUIRES - MACFH 5
1.6 

1.,

IL.4

1.0

O.8

0.6

0.4

0.2

0.49 0.SO 0. SS

SYNeB4 OCLTAX Y/8 OCLTAZ
0.980 o 0.730 0.906

0.60 0.6s o.0o 0.7S 0.80o 0.685 0.90 .00

LONGITUDINAL POSITION. X/L

ALPHAB

ALPHA 
8$TPeW

CFECARNCC FILE 

AEOC VAII3 MDAC ORBITER (LOWER WING]

PARAMETRIC VALUES
4.994 MACH
0.000 ORSPOW
0.000

4.970

O .000

PAGE 864

a-
U

z

LL
UL.

C

Li
0
U

Lki

n

Lf
EL
0_

0.0

-0.2

-0.4

<-.8.. O

*HT8574.



LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
,, .I l ~ l l l i I w I I - I I 'l l l l IWI., l l i l ll J l l l l li Il l f i

_~~~~~~~~~~~~~~~~~~---_ _ ---.. _._

o.65 0.ro70 0. 75 0.80 0.85 0.90 0.5 1.00

LONGITUDINAL POSITION.
T's OCLTAZ
0.230 0.220

M*rCR CECC WILC

AECC VA1163 MOAC ORBITER (LOWER WING)

X/L
PARAMETRIC VALUES

ALPHASB 0.000 MACH
ALPHAI 0.000 OQRBPOW
8STPOW 0.000

PAGE 865

1.8

2.6

1.4

1.i

1 .0

0.0

0.6

0 .4

0.2

CL

I-
z
LJ
W

LL
LL
LJ
u

Of
U

n

LU
0r

O-

o.0

-0.24

-a .4

-°.40 0.45 0. so 0.55 0.60

£cLTAX
0.144

0.103

0o.ts

S .040

O .000

'HT8583.

L
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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LONGITUDINAL DISTRIBUTION OF ORBITER LOWER WING PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL OISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5

4 -, . w . _ _ ., _ - -_ - -_ ___*fw.. 

e _ - ___ - ___ __ - -_---

._ -_-_-_- _ __ - - -_ _ ___-

· _ - - -= e = _ [ _ 7 Y __ _[ i
_._0 .

n - - -

I '~ 

tl~~~~~~~~~~~~~~~~~~~~~~~~4 6

- 0 tO 40 *O

OCLTAX X/L OCLTAZ
0.390 1.000 0.2'Z

0.143
0.020

0.103

0.227Z
0.310 RCCARCNC[ FILE

so tOO Igo 140 too UG lUOU etU 240 oo0 3ISO 300 320

ANGLE MEASURED FROM TOP CENTERLINE. THETA
PARAMHETRIC VALUfS

ALPHAS - 9.916 MACH
ALPHAI 0.000 ORSPOW

$TPld 500.000

340 300

.4.940

100.000 

AEOC VA1163 MOAC ORBITER (BASE)

t..

1.

i1.

1.

0.4

0.4

O.

0.

a..

Uz
Lti
C-

LL
LL
LJ
Ou

Ld

n

U,
LJ

a.

0.1

-O.

-0.

-0.
r -
A.-
O

.w

I

- I-T8531 * PAGE 1031



RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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1IBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5

1.4 

0.2

Q0.40. ... _ _ 

.0. - - _ ....- -

0 20Io 40 60 100 1t20 40 160 tSoo to00

ANGLE MEASURED FROM TOP
SreO. ODELrTAX x/L OcLTAZ
; 3. , 0.SaO 1.000 0.900

ECfCEENCE t LE

AEOC VA1163 MOAC ORBITER (BASE)

220 240 to0 2to0 300 320

CENTERLINE. THETA
PARA#CTRIC VALUES

ALPHAG 5.06o? ACH

ALPHMAI 0.000 ORPOW

oSTPW S0.000ooo

340 360

4.* 040
100.000

PAGE I 047

0~

L

I-

z

LLI

i.JLI

C
Li-

LU

LLJ
n
LU

c-

-We0

- I T8534 ·



RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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RADIAL DISTRIBUTION OF ORBITER BASE PRESSURES - MACH 5
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